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METHOD OF GENERATING ADMs

• Radiance measurements from CERES SSFs (68 RAPS + 9 AT
days) are composited into VZA ranges and fixed percentile inter-
vals of selected parameters (e.g. PW, IR emissivity, etc.)

• Compute mean radiances for each combination of parameters.

• To fill in empty bins, use theoretical LW ADMs (Gupta LW
Model). Determine theoretical model whose radiance ratio matrix
is closest to the observed radiance ratio matrix.

• Estimate observed radiance from missing angular bins from theo-
retical model radiance ratios and observed radiances in the sam-
pled bins.



Potential CERES Longwave and Window
ADM Scene Types (Overcast and Clear Sky)
Cloud Amount(%) Clear (cldf = 0%)

Overcast (cldf =>99%)

Surface Type Ocean, Land

Precipitable Water 0-33.3, 33.3 - 66.6, >66.6
     Percentile Intervals

Cloud Particle Phase Water, Mixed, Ice

Cloud Layer Single, Multiple



Potential CERES Longwave and Window
ADM Scene Types (continued)

IR Emissivity 0-5,5-10,10-25,25-50,50-75,>75

Surface-Cloud <0,0-20,20-40,40-60,60-80,>80
Effective Temp      Percentile Intervals

Vertical Temperature <0,0-20,20-40,40-60,60-80,>80
Change      Percentile Intervals

LW/WN Surface Emittance





















ERROR INDEX PLOTS for

Overcast Case - No Cloud Layer Phase Disitinction for
PW = 0.0 - 2.399 and PW = 4.568 - 10

Single Layer Cloud Case











Variation of Clear Sky ADMs with

Precipitable Water

Vertical Temperature Change

Surface Emissivity









VARIATION OF WINDOW ADMS

WITH PRECIPITABLE WATER,

TEMPERATURE DIFFERENCE
(SURFACE T - CLOUD EFFECTIVE T)

AND IR EMISSIVITY















Variation of LW Overcast ADMs with Cloud Optical Depth
and Cloud Height

• Stratified single layer tropical overcast clouds into:

Cloud Height (0-3,3-6,6-10,10-15,>15 km)
Cloud Optical Depth (0.3-2.5, 2.5-6, 6-10, 10-18, 18-40, 40-100)
Water, Ice Cloud Particle Phase

• Results

Midlevel clouds exhibit differences in anisotropy due to phase with water clouds less
anisotropic (R=1.025) than ice clouds (R=1.04).

For ice clouds, a dramatic change from cloud heights <15 km (R=1.03) is
observed with cloud heights >15 km (R~1.0).

Water Cloud ADMs do not show significant variation with cloud optical depth.
Ice cloud ADMs show variations due to cloud height and optical depth (thin
clouds more anisotropic than thick clouds).









SUMMARY/FUTURE WORK

• ADMs show more variation with IR emissivity than with precipitable water and temper-
ature differences between the surface T and the effective cloud T.

•
• IR emissivity variation with ADMs are generally more significant for ice cloud layer

phase than for water cloud layer phase for single and multiple layer cases.
•
• The variation of ADMs with PW, IR emissivity and Temperature Difference (surface T

- cloud effective T) will be investigated for special overcast cases (e.g. deep convective
cloud case)

•
• The variation of broken cloud ADMs with various cloud and atmosphere parameters

will be studied.


